Epstein-Barr virus (EBV)-encoded RNA promotes growth of EBV-infected T cells through interleukin-9 induction.
EBV associates with various T-cell-proliferating diseases such as chronic active EBV infection and nasal lymphoma. In contrast to B cells, which are highly susceptible to EBV infection in vitro, T cells are refractory to EBV infection in vitro, and it has been difficult to examine the effects of EBV infection on T cells. We recently generated EBV recombinants with a selectable marker, which made it possible to select EBV-infected cells even when the efficiency of infection was low. Using the recombinant virus, we found that a human T-cell line, MT-2, was susceptible to EBV infection, and we succeeded in isolating EBV-infected cell clones with type II EBV latency, which was identical with those seen in EBV-infected T cells in vivo. EBV-infected MT-2 cell clones had shorter cell doubling times and higher saturation density than non-EBV-infected counterparts. We found that EBV-positive MT-2 cells expressed higher levels of interleukin (IL)-9 than EBV-negative MT-2 cells at the transcriptional level. It was also demonstrated that EBV-encoded small RNA was responsible for IL-9 expression. Addition of recombinant IL-9 accelerated the growth of MT-2 cells, whereas growth of the EBV-converted MT-2 cells was blocked by treatment with an anti-IL-9 antibody. These results suggest that IL-9 induced by EBV-encoded small RNA acts as an autocrine growth factor for EBV-infected T cells. Analysis of nasal lymphoma biopsies indicated that three of four specimens expressed IL-9. The present findings suggest that EBV directly affects the pathogenesis of EBV-associated T-cell diseases.